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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately control the fuel injection 
amount at the starting time of an engine. 

SOLUTION:, ECU 30 calculates the starting time fuel amount according to 
the engine water temperature, in the process from the first explosion to 
the final explosion of an engine 10; and at the same time, it corrects the 
starting time fuel amount to the increasing side, as the engine rotation 
frequency is the lower. And, in such a fuel amount correction, the 
correcting amount (the rotation correcting coefficient) is increased or 
decreased according to the increasing degree of the engine rotation 
frequency at each time. Actually, the rotation correcting coefficient is 
increased or decreased according to the water temperature. 
Consequently, even though in the case engine friction becomes larger at 
the engine starting time in a very low temperature, for example, when the 
engine rotation frequency increasing level at the engine starting time is 
charged, the required fuel amount according to the friction can be injected 
and fed, so as to obtain a desired output torque constantly. 
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[Claim(s)] 

[Claim 1] A rotational frequency detection means to be the fuel-injection control unit which controls the fuel oil 
consumption at the time of starting of an internal combustion engine characterized by providing the following, and to 
detect an engine rotational frequency, and process until the aforementioned internal combustion engine results [ from 
first ** ] in high-order detonation. It is a fuel quantity calculation means at the time of starting which computes fuel 
quantity at the time of starting. It is the amendment means of amendment 1st to a fuel quantity increase-iri-quantity^ 
side at the time of starting whose engine rotational frequency carried out [ aforementioned ] calculation of the low in 
process until the aforementioned internal combustion engine similarly results [ from first ** ] in high-order detonation. 
The 2nd amendment means which makes the amount of amendments concerned fluctuate according to the elevation 
degree of the occasional engine rotational frequency on the occasion of the fuel quantity amendment by the amendment 
means of the above 1 st. 

[Claim 2] The amendment means of the above 2nd is the fuel-injection control unit of the internal combustion engine 
according to claim 1 which is what makes small the difference of the increase and decrease of width of face of the 
amount of amendments by the difference in a rotational frequency elevation degree, so that it becomes the high-order 
detonation nearness of the aforementioned internal combustion engine. 

[Claim 3] The amendment means of the above 2nd is the fuel -injection control unit of the internal combustion engine 
according to claim 1 which is what enlarges gradually the difference of the increase and decrease of width of face of 
the amount of amendments by the difference in a rotational frequency elevation degree in connection with the passage 
of time from first ** of the aforementioned internal combustion engine, and makes small gradually the difference of 
the increase and decrease of width of face of the amount of amendments by the difference in a rotational frequency 
elevation degree, so that it becomes high-order detonation nearness after that. 

[Claim 4] It is the fuel-injection control unit of the internal combustion engine according to claim 1 to 3 with which it 
has a temperature detection means to detect engine temperature, and the engine temperature the amendment means of 
the above 2nd carried out [ temperature / aforementioned ] detection enlarges the amount of amendments by the 
amendment means of the above 1st noting that the elevation degree of the aforementioned rotational frequency is as 
small as a low. 

[Claim 5] The amendment means of the above 1 st is the fuel-injection control unit of an internal combustion engine 
given in a fuel quantity increase-in-quantity-side at either the amendment claim 1 - the claim 4 at the time of starting 
which replaced with the engine rotational frequency, and carried out [ aforementioned ] calculation using the number 
of combustion cycles from the time of engine starting, so that there were few cycles concerned. 
[Claim 6] The amendment means of the above 1st is the fuel-injection control unit of an internal combustion engine 
given in a fuel quantity increase-in-quantity-side at either the amendment claim 1 - the claim 4 at the time of starting 
which replaced with the engine rotational frequency, and carried out [ aforementioned ] calculation using the valve- 
opening time of an inhalation-bf-air bulb, so that the valve-opening time of the bulb concerned was long. 
[Claim 7] Process until it is the fuel-injection control unit which controls the fuel oil consumption at the time of 
starting of an internal combustion engine characterized by providing the following and the aforementioned internal 
combustion engine results [ from first ** ] in high-order detonation. It is a fuel quantity calculation means at the time 
of starting which computes fuel quantity according to engine temperature at the time of starting. A fuel quantity 
amendment means to make the amount of amendments of fuel quantity fluctuate each time according to the elevation 
degree of an engine rotational frequency in process until it amends fuel quantity according to an engine rotational 
frequency at the time of starting which carried out [ aforementioned ] calculation and the aforementioned internal 
combustion engine results [ from first ** ] in high-order detonation at the time of starting. 

[Claim 8] The fuel-injection control unit of the internal combustion engine according to claim 1 to 7 further equipped 
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with a high-order detonation judging means to judge whether the aforementioned internal combustion engine resulted 
in high-order detonation, and a high-order detonation decision value setting means to set up the high-order detonation 
decision value by the aforementioned high-order detonation judging means according to engine temperature. 



[Translation done ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fuel-injection control unit for starting the 
fuel-injection control unit of an internal combustion engine, especially controlling fuel oil consumption suitably in the 
period from the time of engine starting to high-order detonation. 
[0002] 

[Description of the Prior Art] The technology of setting up the fuel oil consumption by the injector according to engine 
temperature (temperature of cooling water) at the time of starting of an internal combustion engine is known 
conventionally. This is an amendment thing at a fuel oil consumption increase-in-quantity [ at the time of an engine's 
low-temperature starting ]-side, and increase-in-quantity amendment of such fuel is carried out in order to mainly 
compensate shortage of wall surface adhesion of fuel and an evaporation operation. 

[0003] Moreover, similarly in the time of starting of an internal combustion engine, amendment technology is known 
in fuel oil consumption according to the engine rotational frequency that injection supply of the demand fuel quantity 
according to the occasional engine rotational frequency should be carried out at the engine concerned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the problem shown below is invited with the above-mentioned 
conventional existing technology. That is, at the time of an engine's starting, there is a fact that the engine rotational 
frequency after first ** does not rise uniquely, from the influence of the engine friction (friction of the piston sliding 
section etc.) corresponding to engine temperature. For example, at the time of low-temperature starting, friction is 
large, to a thing with the comparatively slow rotational frequency elevation after first **, at the time of elevated- 
temperature restart, friction is small, and the rotational frequency elevation after first ** will become comparatively 
early. Incidentally, it is thought that the above-mentioned friction is proportional to factors, such as kinematic viscosity 
of an engine oil, mostly. 

[0005] If engine friction is different in this case, the elevation degrees of an engine rotational frequency will differ and 
the actual demand fuel quantity for acquiring high-order detonation torque will also change. Therefore, on the occasion 
of rotational frequency amendment of fuel oil consumption, accurate fuel-injection control was not able to be carried 
out with the existing technology of performing most important amendment, without taking engine friction into 
consideration. Moreover, since the fuel oil consumption which is proportional to engine temperature in every rotation 
region was set up on the occasion of rotational frequency amendment, fuel-injection control which followed an actual 
rotation change was not able to be carried out. 

[0006] The place which this invention is made paying attention to the above-mentioned problem, and is made into the 
purpose is offering the fuel-injection control unit of the internal combustion engine which can control the fuel oil 
consumption at the time of engine starting with a sufficient precision. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 In a 
rotational frequency detection means to detect an engine rotational frequency, and process until the aforementioned 
internal combustion engine results [ from first ** ] in high-order detonation In process until the aforementioned 
internal combustion engine results [ from first ** ] in high-order detonation as well as a fuel quantity calculation means 
at the time of starting which computes fuel quantity at the time of starting It is characterized by having the amendment 
means of amendment 1st, and the 2nd amendment means which makes the amount of amendments concerned fluctuate 
according to the elevation degree of the occasional engine rotational frequency on the occasion of the fuel quantity 
amendment by the amendment means of the above 1st at a fuel quantity increase-in-quantity-side at the time of starting 
whose engine rotational frequency carried out [ aforementioned ] calculation of the low. 



[0008] In short, generally in a period until it results [ from first ** of an internal combustion engine ] in high-order 
detonation, the operation and amendment of fuel quantity are carried out according to engine temperature or an engine 
rotational frequency at the time of starting. If engine friction is different in this case, the elevation degrees of the 
engine rotational frequency just behind first** will differ, and the demand fuel quantity for obtaining the output torque 
(high-order detonation torque) of a request required for high-order detonation will also change. Then, in this invention, 
the engine rotational frequency carried out to a low making the fuel quantity concerned fluctuate with an amendment 
according to the elevation degree of the occasional engine rotational frequency to a fuel quantity increase-in-quantity- 
side at the time of starting in process until it results [ from first ** ] in high-order detonation. Thereby, even if it is a 
case so that engine friction may become large at the time of engine starting in very low temperature, the injection 
supply of the demand fuel quantity according to the friction can be carried out, and a desired output torque is always 
obtained. That is, unlike the conventional existing equipment which had set up the fuel oil consumption only 
proportional to engine temperature (engine water temperature), on the occasion of rotational frequency amendment of 
fuel oil consumption, an output torque required originally is always obtained. Consequently, the fuel oil consumption 
at the time of engine starting is controllable with a sufficient precision. 

[0009] Incidentally, in this specification, "first **" means the state where combustion within a cylinder is started after 
grant of the initial rotation by the starter motor etc., and "high-order detonation" means the state where an internal 
combustion engine can maintain rotation now by itself. 

[0010] In invention according to claim 2, the amendment means of the above 2nd makes small the difference of the 
increase and decrease of width of face of the amount of amendments by the difference in a rotational frequency 
elevation degree, so that it becomes the high-order detonation nearness of the aforementioned internal combustion 
engine. That is, since it is close to the state where the engine concerned can maintain rotation by himself just before an 
internal combustion engine results in high-order detonation (high-order detonation rotational frequency), the 
amendment (amendment by the amendment means of the above 2nd) according to the difference in a rotational 
frequency elevation degree is so necessary less. Therefore, in high-order detonation nearness, the difference of the 
amount of amendments of fuel quantity is made small regardless of the grade of the engine friction of the time of 
starting at the time of starting. 

[001 1] Moreover, in invention according to claim 3, the amendment means of the above 2nd enlarges gradually the 
difference of the increase and decrease of width of face of the amount of amendments by the difference in a rotational 
frequency elevation degree in connection with the passage of time from first ** of the aforementioned internal 
combustion engine, and it makes small gradually the difference of the increase and decrease of width of face of the 
amount of amendments by the difference in a rotational frequency elevation degree, so that it becomes high-order 
detonation nearness after that. According to this composition, fuel quantity control until it results in a high-order 
detonation state at the time of engine starting from which a rotational frequency elevation degree differs each time can 
carry out proper. 

[0012] In invention according to claim 4, as for the amendment means of the above 2nd, engine temperature enlarges 
the amount of amendments by the amendment means of the above 1st noting that the elevation degree of the 
aforementioned rotational frequency is as small as a low. That is, if engine temperature (for example, engine water 
temperature) is low and the influence of friction is large, demand fuel quantity until the elevation degree of an engine 
rotational frequency is small and results in a high-order detonation state will also increase. Therefore, if it is made to 
make fuel quantity fluctuate according to engine temperature at the time of starting, fuel oil consumption according to 
the difference in a rotational frequency elevation degree can be controlled on parenchyma, and the output torque 
according to friction can be taken out from an internal combustion engine. 

[0013] Moreover, this invention is given to the desired purpose, even if it takes shape like the following claims 5 and 6. 
Namely, in invention given in the - claim 5, the amendment means of the above 1st is amended to a fuel quantity 
increase-in-quantity-side at the time of starting which replaced with the engine rotational frequency, and carried out 
[ aforementioned ] calculation using the number of combustion cycles from the time of engine starting, so that there 
were few cycles concerned. - Amend the amendment means of the above 1st to a fuel quantity increase-in-quantity- 
side in invention given in a claim 6 at the time of starting which replaced with the engine rotational frequency, and 
carried out [ aforementioned ] calculation using the valve-opening time of an inhalation-of-air bulb, so that the valve- 
opening time of the bulb concerned was long. 

[0014] In process until, as for invention according to claim 7, the aforementioned internal combustion engine results 
[ from first ** ] in high-order detonation on the other hand At the time of starting which computes fuel quantity 
according to engine temperature at the time of starting, a fuel quantity calculation means, In process until it amends 
fuel quantity according to an engine rotational frequency at the time of starting which carried out [ aforementioned ] 
calculation and the aforementioned internal combustion engine results [ from first ** ] in high-order detonation, it is 
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characterized by having a fuel quantity amendment means to make the amount of amendments of fuel quantity 

fluctuate according to the rise degree of an engine rotational frequency at the time of starting each time. 

[0015] According to the composition of this claim 7, even if it is a case so that engine friction may become large like . 

the above-mentioned claim 1 at the time of engine starting in very low temperature, the injection supply of the demand 

fuel quantity according to the friction can be carried out, and a desired output torque is obtained. Consequently, the 

fuel oil consumption at the time of engine starting is controllable with a sufficient precision. 

[00 1 6] In invention according to claim 8, it has further a high-order detonation judging means to judge whether the 

aforementioned internal combustion engine resulted in high-order detonation, and a high-order detonation decision 

value setting means to set up the high-order detonation decision value by the aforementioned high-order detonation 

judging means according to engine temperature. That is, the rotational frequency to which an internal combustion 

engine can maintain rotation by itself changes with engine temperature in practice. Specifically, the rotational 

frequency of high-order detonation becomes high, so that engine temperature is low. Proper fiiel-oil-consumption 

control is continuable in a period until it actually reaches the bottom of such the actual condition at high-order 

detonation according to the above-mentioned composition. 

[0017] 

[Embodiments of the Invention] Hereafter, the form of the 1 operation which materialized this invention is explained 
according to a drawing. The fuel-injection control unit in the form of this operation is in the system which controls the 
fuel oil consumption to an engine by the electronic control (henceforth ECU) which makes a well-known 
microcomputer a subject, and is related with the equipment which controls the fuel oil consumption at the time of 
engine starting proper especially. First, with reference to this drawing 1 , the composition of the internal combustion 
engine with which the equipment and this equipment of a form of this operation are applied is explained. 
[0018] an engine 10 - the 1- consisting of a 4-cylinder jump- spark-ignition formula internal combustion engine which 
has the 4th (#l-#4) four cylinder, the combustion sequence has become #1 ->#3 ->#4 ->#2 The injector 1 is arranged in 
each by the cylinder like illustration. Distribution supply of the fuel fed from the fuel -supply system which is not 
illustrated is carried out through a delivery pipe 2 at the injector 1 of each cylinder. By carrying out the valve-opening 
drive only of the time corresponding to the fuel oil consumption ordered by ECU30 in this injector 1 , injection supply 
of the fuel is carried out at these each corresponding cylinders. 

[0019] On the other hand, the fuel by which injection supply was carried out with the injector 1 is mixed with the air 
inhaled through the air cleaner 12, the throttle valve 14, and surge tank 15 which are formed in the inlet pipe 11 of an 
engine 1 0. And this gaseous mixture is introduced into the combustion chamber 1 8 in a cylinder 1 7 through the 
inhalation-of-air bulb 1 6. 

[0020] Here, a throttle valve 14 is a bulb which adjusts the amount of the air which is interlocked with the accelerator 
pedal which vehicles do not illustrate, is inhaled by the above-mentioned inlet pipe 1 1 , and is mixed with injection 
fuel. Moreover, the surge tank 15 is arranged in order to suppress pulsation of the air inhaled through this throttle valve 

. 14. - ; '■ ' . / / ; ; 

[0021] The gaseous mixture introduced into the combustion chamber 18 in the above-mentioned cylinder 17 is 
compressed in it, by emitting ignition sparks from an ignition plug 19, is lit and explodes. An engine 10 acquires 
rotation torque by this explosion. Moreover, the gas after combustion is discharged by the exhaust pipe 21 through the 
exhaust air bulb 20 as exhaust gas. In addition, an ignition plug 19 generates the above-mentioned ignition sparks by 
impression of the high voltage in which a pressure up is carried out by the ignition coil 22 and which is distributed for 
every cylinder by the distributor 23, 

[0022] The starter motor 28 gives initial rotation to the engine 10 at the time of starting, and carries out a rotation drive 
in response to electric supply according to ON operation of a starting switch 40 from a battery 50. 
[0023] On the other hand, with the above-mentioned equipment, the operational status of an engine 10 is detected 
through the various following sensors. The air flow meter 13 is arranged by the inlet pipe 1 1 , and this air flow meter 13 
measures the amount (the amount of inhalation of air) of the air inhaled by the inlet pipe 11. The rotational frequency 
sensor 24 is arranged by the distributor 23, and this sensor 24 detects the rotational frequency and angle of rotation of 
an engine 10. Here, the rotational frequency sensor 24 outputs a pulse-like angle-of-rotation signal (NE pulse) for 
every 30-degreeCA. Moreover, the coolant temperature sensor 26 is arranged by the cylinder 17 (water jacket) of an 
engine 10, and this sensor 26 detects the temperature of an engine cooling water. Each output of each [ these ] sensor is 
incorporated by ECU 30. 

[0024] ECU30 detects control parameters, such as the amount of inhalation of air, engine-speed NE, and water 
temperature Tw, based on the detection output by the various above-mentioned sensors 13, 24, and 26, and calculates 
the fuel oil consumption (time) and ignition timing to an engine 10 based on these data. And based on the above- 
mentioned result of an operation, the drive of the above-mentioned injector 1 or an ignition coil 22 is controlled. 
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[0025] Moreover, the operation information (ON/OFF) on a starting switch 40 is also incorporated by ECU30, In 
ECU30, the existence of starting operation of an engine 10 is judged based on the operation information on this starting 
switch 40. In addition, ECU30 receives electric supply from a battery 50, and performs various kinds of control 
including the fuel-injection control later mentioned by the battery voltage VB. 

[0026] Next, an operation of the fuel-injection control unit constituted is explained like the above. Drawing 2 is a flow 
chart which shows a fuel-injection control routine, and this routine is performed by ECU30 for every NE pulse and 
every 30-degreeCA. 

[0027] Now, if the routine of drawing 2 starts, ECU 30 will distinguish first whether the high-order detonation flag 
XST is "0" at Step 101. The high-order detonation flag XST means whether the engine 1 0 after starting resulted in 
high-order detonation, and shows, respectively that XST^l is after high-order detonation about XST=0 being before 
high-order detonation. Incidentally, the flag concerned is initialized by "0" at the beginning [ to ECU30 ] of powering 
on. -. ■' „ 

[0028] If it is XST=0, ECU30 will progress to Step 102 and will read the various information which the fiiel-injection 
control at the time of engine starting takes. That is, engine-speed NE detected by the aforementioned rotational 
frequency sensor 24, the water temperature Tw detected by the aforementioned coolant temperature sensor 26, others, 
and battery voltage VB are read. 

[0029] Then, ECU30 carries out map reference of the high-order detonation judging rotational frequency STBNE at 
Step 103 . Specifically according to the relation of drawing 3 , the high-order detonation judging rotational frequency 
STBNE according to the occasional water temperature Tw is set up. According to drawing 3 , at Tw<-20 degree C, 
STBNE=600rpm is set up at Tw=-20-0 degree C, and STBNE=400rpm is set up for STBNE=800rpm by Tw>0 degree 
C, respectively. 

[0030] Then, ECU30 carries out size comparison of the aforementioned engine speed NE and the high-order detonation 
judging rotational frequency STBNE at Step 104. If it is NE<STBNE, ECU30 will regard it as high-order detonation 
before, will carry out negative distinction of Step 104, and will progress to Step 105. ECU30 carries out map reference 
of the fuel quantity TAUST using the relation of drawing 4 at the time of starting at Step 105. According to drawing 4 
the big value as fuel quantity TAUST is set up at the time of starting, so that water temperature Tw is low. In addition, 
with the form of this operation, it considers as the numeric value which carried out the time conversion of the demand 
fuel quantity, and it is supposed that fuel quantity TAUST is treated at the time of starting (a unit is [msec]). 
[0031] Moreover, ECU30 carries out map reference of the spin compensation coefficient KNEST using the relation of 
drawing 5 at continuing Step 1 06. According to drawing 5 , the spin compensation coefficient KNEST is computed ; 
according to the occasional water temperature Tw and occasional engine speed NE. 

[0032] While the big value as a spin compensation coefficient KNEST will be set up so that an engine speed NE is low 
in the rotation region before high-order detonation (for example, NE<=800rpm) if drawing 5 is explained in full detail 
here, two or more ultimate lines for setting up the KNEST value concerned are set up according to water temperature 
Tw. With the form of this operation, a KNEST value is set up in "1-4." The ultimate lines LI, L2, and L3 in drawing 
correspond to more than Tw~0 degree C, Tw=-20-0 degree C, and Tw=-40--20 degree C, respectively. These ultimate 
lines LI -L3 are made to correspond to engine friction being different according to water temperature Tw, and since 
friction becomes large so that water temperature Tw is low, a KNEST value becomes large. According to drawing 5 , 
from the difference in engine friction, when NE rise degree at the time of engine starting does not become fixed (i.e., 
when NE rise degree at the time of first ** is comparatively small at for example, the time of very low temperature), 
fuel quantity amendment according to the NE rise degree can be carried out. 

[0033] Moreover, ECU30 computes fuel oil consumption TAU [msec] using the following formula (1) at Step 107, and 
once ends this routine after that. 
T AU=T AU ST-KN EST-Kst — ( 1 ) 

Here, "Kst" of a formula (1) is a correction factor about water temperature Tw or parameters other than engine-speed 
NE, for example, the correction factor by battery voltage VB is equivalent to it. 

[0034] On the other hand, if it is NE>=STBNE, it will consider that ECU30 resulted in high-order detonation, 
affirmation distinction of Step 1 04 will be carried out, and it will progress to Step 1 08. ECU30 computes the TAU 
value after starting at continuing Step 109 while setting "1" to the high-order detonation flag XST at Step 108. At this 
time, while the basic injection quantity is computed by general according to an engine speed NE and an engine load 
(the amount of inhalation of air), air-fuel ratio amendment etc. is carried out by it to the basic injection quantity 
concerned, and a TAU value is computed. 

[0035] After setting "1" to the high-order detonation flag XST, negative distinction of the aforementioned step 101 is 
carried out each time, and ECU30 progresses to the direct step 109 from Step 101, and computes the TAU value after 
starting (the usual fuel-injection control is carried out). 
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[0036] Drawing_6 is a timing diagram which shows the above-mentioned control action more concretely. Fuel- 
injection operation of the time of the starting is shown in drawing 6 at the time of low-temperature starting of an engine 

10 (in the case of about Tw— 40— 20 degree C). In addition, the crank angle counter of this drawing is a counter 
counted up for every (every 30-degreeCA) NE pulse, and is cleared by "0" for every (every cycle) 720-degreeCA 
which combustion of each cylinder of #1 -#4 completes briefly. Counting of this counter is carried out within the limits 
of "0-24." however, the counting — although operation is carried out by the TAU calculation routine of aforementioned 
drawing 2 , it is omitting the illustration in aforementioned drawing 2 

[0037] The injection signal to each cylinder is outputted in order of [ ECU 730 ] #1 ->#3 ->#4 ->#2. The high-order 
detonation flag XST is initialized by "0" at the beginning of engine starting. An engine speed NE is in a minute 
rotation region at the time of cranking by the starter motor 28, according to the routine of aforementioned drawing 2 , 
fuel quantity TAUST and the spin compensation coefficient KNEST calculate at the time of starting, and fuel oil 
consumption TAU is set up based on this TAUST value and KNEST value (Steps 105-107 of drawing 2 ). In addition, 
the spin compensation coefficient KNEST is held at maximum (=4) at this time of engine starting (refer to 
aforementioned drawing 5 ). 

[0038] If it results in first ** at the time tl of drawing, an engine speed NE will begin to go up and the spin 
compensation coefficient KNEST will decrease in response to this NE elevation. That is, the spin compensation 
coefficient KNEST begins to decrease according to the relation of aforementioned drawing 5 , and the quantity of fuel 

011 consumption TAU is gradually decreased compared with the time of starting. Since it is Tw=-40— 20 degree C at 
this time, a KNEST value is set up based on the ultimate lines L3 of drawing 5 . 

[0039] And "1" will be set to the high-order detonation flag XST if an engine speed NE reaches the high-order 
detonation rotational frequency STBNE (it is 800rpm in this case). After a flag set is replaced with the fuel-injection 
control at the time of starting, and the usual fuel -injection control is carried out (Step 1 09 of drawing 2 ). 
[0040] On the other hand, engine friction becomes comparatively small when engine starting is carried out in the 
Tw>=0 degree C state. Therefore, as a two-dot chain line shows to drawing 6 , it becomes larger (when it is a solid 
line) than the case where the elevation degree of the engine speed NE just behind first ** (time [ tl ] after) is Tw=-40~ 
20 degree C. According to the relation of aforementioned drawing 5 this case, the spin compensation coefficient 
KNEST is set up based on ultimate lines LI, and the KNEST value concerned is set up more smallish than o'clock of 
the Tw=-40 - -20-degree-C spin compensation coefficient KNEST (value based on ultimate lines L3). That is, in the 
case of Tw>=0 degree C, since NE elevation degree after first ** becomes comparatively large, the amendment width 
of face of an increase-in-quantity amendment sake is set up more smallish in fuel oil consumption TAU. 
[0041] In addition, with the form of this operation, Step 105 of aforementioned d rawing 2 is equivalent to given in a 
claim "being a fuel quantity calculation means at the time of starting", and this step 106,1 07 is equivalent to a "fuel 
quantity amendment means." Moreover, in the relation of aforementioned drawing 5 used at Step 106 of drawing 2 , 
the processing whose processing which sets up a KNEST value according to an engine speed NE sets this KNEST 
value as "the 1st amendment means" according to the ultimate lines L1-L3 for every water temperature Tw is 
equivalent to "the 2nd amendment means", respectively. Furthermore, Step 103 of drawing 2 is equivalent to a "high- 
order detonation decision value setting means", and this step 1 04 is equivalent to a "high-order detonation judging 
means", respectively. 

[0042] According to the form of this operation explained in full detail above, the effect taken below is acquired, 
(a) while computing fuel quantity TAUST with the form of this operation according to water temperature Tw in 
process until an engine 10 results [ from first ** ] in highrorder detonation at the time of starting, so that an engine 
speed NE is low — the time of starting — a fuel quantity TAUST increase-in-quantity-side — an amendment — it was 
made like Moreover, it was made to make the amount of amendments concerned (spin compensation coefficient 
KNEST) fluctuate on the occasion of this fuel quantity amendment according to the rise degree of the occasional 
engine speed NE. 

[0043] In short, if engine friction is different in a period until it results [ from first ** of an engine 10 ] in high-order 
detonation, NE rise degrees just behind first ** will differ, and the demand fuel quantity for acquiring desired high- 
order detonation torque will also change. Then, in process until it results [ from first ** ] in high-order detonation, it 
carried out to lower NE making the spin compensation coefficient KNEST of the fuel quantity TAUST concerned 
fluctuate with an amendment according to the difference in the occasional NE rise degree to a fuel quantity TAUST 
increase-in-quantity-side at the time of starting. Specifically, it carried out to making a KNEST value fluctuate 
according to water temperature Tw. 

[0044] Thereby, even if it is a case so that engine friction may become large at the time of engine starting in very low 
temperature when changing NE rise degree at the time of engine starting namely, the injection supply of the demand 
fuel quantity according to the friction can be carried out, and a desired output torque is always obtained. That is, unlike 
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the conventional existing equipment which had set up the fuel oil consumption only proportional to engine water 
temperature, on the occasion of rotational frequency amendment of fuel oil consumption, an output torque required 
originally is always obtained. Consequently, the fuel oil consumption at the time of engine starting is controllable with 
a sufficient precision. 

[0045] (b) Width of face between ultimate lines LI - L3 was gradually made small, so that it became the high-order 
detonation nearness of an engine 1 0 while enlarging gradually width of face between ultimate lines LI - L3 (it is 
equivalent to "the difference of the increase and decrease of width of face of the amount of amendments") with the 
rotational frequency elevation from first ** of an engine 1 0, as shown in the relation of aforementioned drawing -5 . 
That is, since it is close to the state where the engine 10 concerned can maintain rotation by itself just before high-order 
detonation of an engine 10, the amendment (proper use of the ultimate lines L1-L3 of aforementioned drawing 5 ) 
according to the difference in NE elevation degree is so necessary less. Therefore, in high-order detonation nearness, : . 
the grade of amendment of fuel quantity TAUST is made small at the time of starting. According to this composition, 
fuel quantity control until it results in a high-order detonation state at the time of engine starting from which NE 
elevation degree differs each time can carry out proper. 

[0046] (c) Moreover, the high-order detonation judging rotational frequency STBNE was set as adjustable according to 
water temperature Tw, and it was presupposed that it judges whether the engine 10 resulted in high-order detonation 
according to this high-order detonation judging rotational frequency STBNE. In this case, even if the rotational 
frequency to which an engine 1 0 can maintain rotation by itself changes with water temperature Tw (engine 
temperature), in a period until it actually results in high-order detonation, proper fuel-oil-consumption control is 
continuable. 

[0047] (d) When the fuel-injection control at the time of engine starting can carry out proper, the effect that the 
emission discharge at the time of the starting concerned decreases will also be acquired collectively. 
[0048] In addition, the gestalt of operation of this invention is realizable with the following gestalt in addition to the 
above. • 

(Another gestalt 1 ) When the period which combustion of all the cylinders of #l-#4 completes briefly at the time of 
engine starting, i.e., the period of 720-degreeC A, is made into "1 cycle", it can be tended for every cycle to determine 
the demand fuel quantity of each cylinder, then, the number of cycles from immediately after starting — every 720- 
degreeCA - counting — carrying out ^- this number of cycles— responding — amendment - counting — KSYCST is 
set up 

[0049] Specifically, a correction factor KSYCST is computed according to the occasional water temperature Tw and 
number of cycles using the relation shown in drawing 7 . drawing 7 --**** — three — a *.* — ultimate lines— L — one - 
- ■ — L ~ two— ' - L three — ' — water temperature — Tw - every (more than Tw=0 degree C, -20-0 degree C, -40- 
20 degree C) - setting up -- having — **** . In each ultimate-lines LI 1 - L3\ the number of cycles used as KSYCST=1 
is the number of cycles regarded as the engine 10 having detonated completely. Here, in ultimate-lines LV with 
comparatively high water temperature Tw, a smaller KSYCST value is set up in the process (number of cycles = 3) to 
high-order detonation. Moreover, the KSYCST value comparatively in the process (number of cycles = 5) to high- 
order detonation at low ultimate-lines L3 1 with larger water temperature Tw issetup. 
[0050] In this case, fuel oil consumption TAU [msec] is computed by the following formula (2). 
TAU-TAUST-KSYCST-Kst - (2) 

According to the gestalt of this operation using above-mentioned drawing 7 , from the difference in engine friction, 
when NE elevation degree at the time of engine starting does not become fixed (i.e., when NE elevation degree at the 
time of first ** is comparatively small at for example, the time of very low temperature), fuel quantity amendment 
according to the difference in the NE elevation degree can be carried out. 

[0051] In this way, an amendment case, a TAU value does not change suddenly immediately after first ** in the 
middle of 1 cycle (inside of 720-degreeCA), and an engine 10 can operate the demand [ at the number of cycles ] fuel 
quantity at the time of starting by the stable state. In addition, it is also possible to replace with the above-mentioned 
number of cycles, and to set up a correction factor incidentally, using the number of combustion of each cylinder. 
[0052] (Another gestalt 2) It replaces with the gestalt of the above-mentioned implementation which set up the spin 
compensation coefficient KNEST corresponding to an engine speed NE, and the correction factor KVST 
corresponding to the valve-opening time [msec] of the inhalation-of-air bulb 16 is set up. That is, a correction factor 
KVST is set up according to the valve-opening time [msec] of the inhalation-of-air bulb 1 6 accompanying rotation of a 
crankshaft. 

[0053] Specifically, a correction factor KVST is computed according to the occasional water temperature Tw and bulb 
valve-opening time using the relation shown in dr awi ng 8 . drawing 8 — **** — three — a ** — ultimate lines — L — 
one — " — l — two " — L — three — " — water temperature — Tw — every (more than Tw^O degree C, -20-0 degree C, 
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-40—20 degree C) -- setting up - having -****. Here, it means that it is in a high NE region that bulb valve-opening 
time is short, and means conversely that bulb valve-opening time has been in a low NE region for a long time. 
[0054] In this case, fuel oil consumption TAU [msec] is computed by the following formula (3). 
TAU=TAUST-KVST-Kst ~ (3) 

That is, the relation of drawing 8 transposes the engine speed NE of a horizontal axis to bulb valve-opening time in 
aforementioned drawing 5 , and it amends it to" a fuel quantity increase-in-quantity-side at the time of starting, so that 
the valve-opening time of a bulb is long. By the above, from the difference in engine friction (water temperature Tw), 
when NE elevation degree at the time of engine starting does not become fixed, fiiel quantity amendment according to 
the difference in the NE elevation degree can be carried out. 

[0055] (Another gestalt 3) The existence of a flame failure is judged based on an engine speed NE at the time of engine 
starting, for example, it is an increase-in-quantity amendment about fuel oil consumption TAU at the time of a flame 
failure. In addition to the increase-in-quantity amendment by the aforementioned spin compensation coefficient 
KNEST and aforementioned correction factors KSYCST and KVST, this is the meaning which amends to ah increase- 
in-quantity side further, and is urged to speeding up of high-order detonation by this increase-in-quantity amendment at 
the time of a flame failure, 

[0056] (Another gestalt 4) This is changed, although it responded to water temperature Tw and asked for the elevation 
degree of the rotational frequency NE at the time of engine starting with the gestalt of the above-mentioned 
implementation. For example, engine temperature is presumed based on outside air temperature, the elapsed time from 
the time of the last engine shutdown, etc., and it responds to the estimate of this engine temperature, and you may make 
it ask for the elevation degree of the engine speed NE at the time of engine starting. What is necessary is in short, just 
to make NE elevation degree according to the engine friction at the time of engine starting reflect in fuel-injection 
control. 

[0057] (Another form 5) By the TAU calculation routine of aforementioned drawing 2 , although the high-order 
detonation judging rotational frequency STBNE was set as adjustable according to water temperature Tw, let this high- 
order detonation judging rotational frequency STBNE be a fixed value. In this case, the operation load by ECU30 is 
mitigable by reference processing of a STBNE value being omitted. 
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* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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^»77^xsti: r i j ^ir^h^nSo 7 5{f±y 

^mmcDmnmmmmz^rmncDmnmm 

Mffltfmmznz (H2©Xfy^l0 9) o ■ 

[0 04 0]-*, Tw^0 t Cco^TX>>?>te»$ 
ns X>y>7U # is 3 >*tit«W/hS < & 

So tot, H6t-ijs«i*T*'r«k'5K, 

#^s*^ wiaH5©w«tc<tn«> # 

tfef&L lfcS^T@e*iE«SScKNEST76^^S 

n. aSKNESTiBTw=-4 0 2 orutcoiHi 

fettlE^&KNEST (Wtt«L3t»^<«) ± 0 fe 

/j^j6tciss$nSo t?*o, Tw^ot^cit 

«»«!**TAU*it«*iE'r*&«>(Z) , «iE«^/hS» 

ic^^nso 

[0 0 4 1] &£#l£ffi<D^ffiTtt* MfB02<D7^y 

y l 0 5 *<Mf*3Bf2«<Z) r^imrK^SIFttl^Sj feffi 

MfU n^yzfl 0 6,1 0 7^ r|g»*#|iE#aj 
(rffi^TSo B2^f^y 1 0 6Tffl^fcMtB 



(6) 
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EST«*»«f sj&aa* rigico^iE^aj \z, *s 

TwS^ftiL 1-L 3KjSDTiqKNESTffi£K 

fetzmmafi m2offiiE^m iz^n^nmm-rz* 
[0042] a±»*ufc*^jfi©»!Hc«tnH> kkt 

(a) *HIWITH X>^>1 0«qDM^6%» 

fflTAUST?:Stil«t^ X>y>@6ftNE 
jWKV>«£, ttfiWKmTAU S TSJtMWfc^jE-r 

jE* (lelteffilEG&SKNEST) ^^0X>y> 
®mm N ECO ±#fl?£* C« C T«« S it £ «fc 3 \Z L fc. 

[0 0 4 3] g-r^JC, X>v> 1 o©ai**^^»^ 

e a ^nrnsff s t a u s t * mmm izmjE? % t & 

\Z, ^S«S)|BfftTAUST©|5|(6liiE«ftKNEST* 
-t©P£ * CON E±#ft^(D*^lCiSi;TiiM^-&^ Z £ 
tlfc, **«Jlw»i, MTwCSDTKNESTtS: 

[0 0 4 4] £ftfc«k0. X>y>J6i«f(ONE±#K 

#^3ra©m*h^^*«#5n-5. 
[0045] (b) mmmsvmmzTFTtk^iz. x> 

t # «Mtl(lLl^L3|BCD*ftffc4ffc/jNS<b>S:. ^£ 

TAU=TAUST • KSYC 

±IBH 7 Srffl^fc*HJgcD^trcttitf, x>>?> y y 

CDNE±^^it^/jN$^ct3/j:^{Cfe, ^CON 

[0 0 5 1 ] Zo LTIf-f ^;l/»TteftKft*5ttSS* 
»f*£}fIET3*£\ l"tM#JM£+ (7 2 0° CA 



1 0 38f«a*TH|6*IH*T?***«KifiV^86, N E_h 
Wa^^KJSUfcttlE (mffH0 5co^tt^L 1-L 

T$m.\Z&UT\$mmffi$rmT AU S T00ffiIE<Z)gS£ 

S^^x>v>feift^{r43^T> ^ittlnistT© 

[0 0 4 6] (c) Sfc, ^»*|3EIeie*STBNE* 
#MTwKJ&UT^SfclS:5£U £(&SS»*J£IhHE»S 
TBNEf3UTX>y>10 fcfr 

[0 0 4 7] (d) X>y>»(^iWIWi^I 

[0 0 4 8] #8W©*K<BJ£»«> ±B«*fc: 

(JW<Z)JKffil) x>v>i6ii^fc^^T> #l^#4© 

^a«©«s«*«-ao^T-rs«w.. -r&fr*>7 2 o° 

CAtf)TO£ tLfc»6, 

zio-sm ^;wfcfc*i;T*iiE»*Ks yc s t*R3^ 

[0 0 4 9] JWfrWfcfct. H7^-TRI«Srffl^V "£<D 

CSTSrflLfflf «>• 0 7Til 3OC04#ttJ»L 1 ' , L 
2' , L3' WTwfi (Tw=0t:H±, -20- 

or, -4 0 — 2 or) cit^nti^o 

LT -L3' fc:fcl>T, KSYCST^l^W 

i/jnS[ttx>s?>i o**^»i/fci:*ttsnsu-r^;i/ 

it«Wfi^««t*L 3' Tte, 5t*§£T<£>»g 

4 [0 0 5 0] *^3*§£\ j^»Pt»*TAU Cms e 

c] tt^cCD^; (2) JC^D^ttl^tl^o 
ST • Ks t ••• (2) 

rt) -ra)ffl»ie^fcTAUtt*t^-r5c:t^ e j:< > x 

[0052] m<Dmm2) i>y>@K»NEi:ais 

0feffiIE«»K N EST ^rlgfe Ufc±fBHig(7)^ffi 
fcftitT, R^/^16(DR^W (msec] fc» 



(7) 
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fcf S*IEffiftKVST«:»5rf£. ^£0. t?7>2 
ttcDHfelc^^K^/t^y 1 6©H1#B3HS [msec) 

[0 0 5 3] 08JC^TW$£ffl^ 

VST^IttlT^o 08Ttt> 3oa)#tt«Ll", L 
2" , L3" ^MTw« (Tw=0 < CJ^±, -20- 

T AU = T AU S T • KVST 

[0 0 5 5] (ffl©*«3) X>> ? >j&ftWp(r43^T, 
tt> MfHcOlHltelilE^gcKNEST, i£«*KSYC 

st, KvsTjc<t*it*iiiEK:DD*.T, ^zmmmiz 

[0 0 5 6] 4) ±IB*JS©»!|-e»4, *fi 

TwKlBi;TX>^>S6ft«Ffc*tt*0K*NE<Oi:# 

<£x>x>fpihf^^0^ 

*itsu co«w»*<z)is«fl[tc*i;Tx>>?>»ft 

fcLT'fe«fcV>. fitt. x>v>^K^(7)x>^>7 , J ^ 

[0 0 5 7] (gij©»»5) fl9KB2<0TAUWfti;k- 
5 1 >Ttt, »K06t S T B N E ^*ST wi:)S D 



0*C, -4 0 2 0<C) KRJtSftT^S. 

A*;U^H#^fH Atjg £ t teiiSN E £ £ t 

[0 0 5 4] WWiTAU Cms e 

c) tt^coit (3) £J;D*tf}£tl£o 

Ks t — (3) 

*««*$n*Ct"C, ECU3 0fcctSJSSft^6« 

[Ell] ^8J0)*M^^^^^^««BlCD»^PgW 

[02] TAUfTffi;i/-^>£^T:70-^-K 
[0 3] *at^»*j«|6HEftt<Z)H«S*TH. 
[04] *at»»RF«»*t©H«S*f H. " 
[0 5] X>>?>@te»&«*iai:.ll«E«jE«*KNE 

[0 6] ^©»«^*w*fpffle«*Wfc:iiiwr*fc 

[0 7] S'J^SUC&^T. *M#;MB*tf**£1ijE 
MKSYCSTt^SMStlo 
[0 8] M<0»|Rfc*V^T, »^^JU^IB#«fWRtf* 

l»~f>^x£^ 10-X>y> («8i) , 16 

a, »««IE^gt 5S*«fe*s, 
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